Objectives: While the benefits of mind-body therapy (MBT) for cardiac secondary prevention continues to be investigated, the prevalence of such practices by cardiac patients is not well known. The aim of this study was to quantitatively examine the prevalence of MBT practice and its sociodemographic, clinical, psychosocial and behavioral correlates among patients with acute coronary syndrome (ACS). Methods: Six hundred and sixty-one ACS in-patients (75% response rate) recruited from three hospitals completed a demographic survey, and clinical data were extracted from charts. Four hundred and sixty five patients (81% retention rate; 110 (23.7%) female) responded to an 18-month post-discharge survey that queried about MBT use and its correlates. Results: One hundred and sixty-three (35.1%) ACS patients practised MBT in their lifetime, and 118 (25.4%) were currently practising. MBT users were more often women (OR = 2.98), nonwhite (OR = 2.17), had higher levels of education (OR = 2.22), past smokers (OR = 3.33), reported poorer mental health (OR =2.15), and engaged in more exercise (OR =1.65).
Introduction
Mind-body therapies (MBTs) are defined as "techniques designed to enhance the mind's capacity to affect bodily functions and symptoms".1 There are two main categories: relaxation techniques including meditation and deep breathing, and somatic techniques which incorporate exercise with relaxation such as yoga and Tai ChU Numerous MBTs such as deep breathing, yoga and Tai Chi may ease the burden of cardiovascular diseases (CVD).3,4 MBT practice may have favourable effects for both traditional CV risk factors such as physical inactivityS and for emerging risk factors such as stress, 6 anxiety and depression.? Preliminary evidence suggest that decreased sympathetic arousal,8,9 which in turns improves physiologic CVD risk factors such as atherosclerosis, hypertension, hyperlipidemia, hyperglycemia, and hyperinsulinmia may be the possible mechanism.
1O ,ll Although there is insufficient evidence to promote MBT practice for cardiac patients, they may choose to use alternative forms of therapy to deal with their condition , 12, 13 While much research has begun to investigate the use of CAM products such as dietary and herbal supplements among cardiac patients,14-18 relatively few studies have investigated the prevalence of MBT practice among cardiac patients, explored which patients tend to be more likely to practice MBT, and the psychosocial and behavioral correlates related to such practice. Recent studies have examined the general use of CAM, including MBT, non-prescribed exercise, chiropractic, megavitamins, nutrition and herbals and other non-conventional medical therapies in a cardiac sample. The first study6 of 263 preoperative or postoperative cardiac patients self-reported 11.4% using meditation, 2.3% yoga, and 1.5% Tai Chi. 19 The second study7 sampled 246 acute coronary bypass (ACB) patients,12 and over 66% of participants reported using CAM broadly, with 26.2% used in relaxation techniques, 11.6% imagery and 2.2% biofeedback. The third study20 interviewed 107 cardiac surgical patients; 8% of participants reported using relaxation and 8% biofeedback. The fourth study21 sampled 223 patients with acute coronary syndrome (ACS). In this patient population 63% of participants reported using at least one CAM therapy for general health reasons, with 33.2% using prayer. The latest findings suggest that 36% of the cardiac patients used CAM, among which 17% used MBT such as meditation, yoga, Tai Chi, and others 13 • Correlates of MBT use have been infrequently examined in cardiac samples, but those identified in cardiac and non-cardiac studies include female gender,22-24 middle age,22,23 higher levels of education, 22-26, higher income,2s,26 higher functional status,2s perceived poorer health,26,27 more non-cardiac comorbidities,2s,28 more anxiety and depression,2s,28,29 and more exercise behavior. 30 ,31 The current study examined the prevalence of MBT practice among cardiac patients with regard to frequency and duration, as well as its sociodemographic, clinical, psychosocial and behavioral correlates.
Methods

Participants
Of 1336 consecutive in-patients with ACS approached at the University Health Network Toronto General and Western Hospitals and Trillium Health Centre in Ontario, Canada, 661 were eligible and consented to participate (75% response rate). Inclusion criteria were (a) diagnosis of a confirmed myocardial infarction (MI) or unstable angina (UA) based on medical chart reviews, and (b) patients waiting in hospital for percutaneous coronary interventions (PCI) or ACB procedures. Exclusion criteria were medical instability, ineligibility for or previous participation in cardiac rehabilitation (CR)32 (based on requirements for a larger study), lack of English language proficiency, or being under the age of 18. Characteristics of participating, declining and ineligible patients are shown in Table 1 . The baseline sample of participants was more often male and younger than nonparticipants.
Design and procedure
The larger study was designed to examine access to CR and received ethics approval from participating institutions. The study design was prospective and observational. At time of recruitment, participating patients completed a selfreport sociodemographic questionnaire, and clinical data were extracted from medical charts. Eighteen months postdischarge, a survey was mailed to the 661 participants, which included an assessment of MBT practice, and psychosocial and behavioral correlates. To optimize response, repeated mailings of the survey were sent, forwarded with a personalized cover letter, based on Dillman's method. 33 
Measures
MBT practice was assessed in the 18-month post-discharge survey using forced-choice options. Participants were queried as to type of MBT, including meditation, yoga, Qigong, Tai Chi, relaxation techniques, deep breathing exercise, visualization, guided imagery, quiet sitting, mantra, muscle relaxation, and others (please specify); onset of practice (pre-or post-ACS diagnosis); and duration and frequency of practice. Correlates of MBT practice were assessed as outlined below. 
Clinical correlates
Index ACS condition or procedure, weight and height, and smoking status (current, past or non-smoker) were assessed via chart-report and self-report at baseline, respectively. Medical data such as non-cardiac comorbidities were collected in the 18-month post-discharge survey. Participants were given a list of comorbid conditions including cancer, allergies, breathing problems, mental or emotional, or other problems that could be selected by checking a 'YeslNo' option. The categories selected as 'Yes' were summed to obtain a total comorbidity score.
The functional status of participants was assessed by the Duke activity status index (DASI)34 was used to assess the severity of disease. This 12-item instrument measures activities of daily life such as household tasks, ambulation, personal care, sexual function, and recreational activities. Possible scores range between 0 (worse) and 58.2 (best), where higher scores represent better physical functioning. Validation of the DASI has been demonstrated by its correlation with peak oxygen uptake (r=0.58 35 ) .
Psychosocial and behavioral correlates
Anxiety and depressive symptoms were assessed using the hospital anxiety and depression scale (HADS), which has shown good reliability and validity in cardiac samples. 36 Seven items measure anxiety and seven items measure depressive symptoms, with four response options (0-3), ordered in terms of frequency or severity. Two subscales were generated, and higher scores indicate higher levels of anxiety or depressive symptoms. 36 The Cronbach's ex coefficient has been reported to be 0.83 for the anxiety subscale, and 0.82 for the depression subscaleY The sensitivity and specificity for both the anxiety and depression subscales is 0.80. 37 The revised illness perception questionnaire (IPQ_R)38 was used to assess patients' cognitive representations of their cardiac condition. The subscales of timeline, cyclical episodic, consequences, and cure/control were incorporated, and were measured using four to six items each on a five-point Likert scale. Higher scores on the IPQ-R subscales indicate a belief that the illness will last a long time, that symptoms such as chest pain are recurrent and random, greater perceived consequences of illness, and an inability to control or cure the illness. These beliefs are indicative of a negative perception of the illness. Cronbach's alpha coefficients for each of the subscales ranged from 0.79 for the timeline cyclical subscale to 0.89 for the timeline acute/chronic subscale. 38
The exercise behavior subscale of the health-promoting lifestyle profile 11 (HPLPII)39 was used to assess the amount of recreational and physical activity participants engaged in. The subscale consists of seven items rated on a 4-point Likert scale from 'never' to 'routinely'. A mean score was computed, with possible scores ranging from 1 to 4 and higher scores indicating greater exercise participation. During its development, the HPLPII showed high internal consistency, with a Cronbach's alpha coefficient of 0.92. 39 The exercise benefits and barriers scale (EBBS)4O was used to assess perceived physical activity benefits and barriers. The EBBS is a 43-item measure, where items are rated on a 4-point Likert scale. The benefits subscale is comprised of 29 items and measures an individual's perception about positive aspects of routine exercise. The barriers subscale consists of 14 items and assesses a person's belief about negative aspects of exercise. Higher scores on both subscales indicate more perceived benefits or more perceived barriers, whereas a higher benefits-to-barriers difference score indicates more perceived benefits and fewer barriers. The standardized Cronbach 's alpha coefficients were 0.95 for the total scale, 0.95 for the benefits scale, and 0.89 for the barriers scale. 4O
Analyses
All analyses were performed using SPSS version 14.0. The retention rate was computed, and differences between retained and non-retained participants were assessed using Chi-square and t-tests as appropriate.
Data were cleaned and screened. First, descriptive examination of MBT practice variables was performed. Second, bivariate analysis was done to assess the relationship between practice of MBTs and those who did not. Finally, a multivariate logistic regression model examining the (18-month post-discharge) and sociodemographic, clinical, and psychosocial factors. A multivariate logistic regression model was performed with the dependent variable being current use of MBTs and the independent variables all those significant (p < 0.05) at the bivariate screening. Spearman R correlation test was used to assess all the hypothesized correlates to check for multicollinearity. All variables were entered simultaneously. Odds ratios and 95% confidence Intervals were reported.
Results
At 18-month post-discharge, 465 participants were retained in the study (81.3% retention rate). A total of 90 patients were ineligible whereas 106 patients declined. Reasons for ineligibility were as follows: could not reach/incorrect contact information (n= 57; 63.3%), too ill to take part (n = 13; 14.4%), deceased (n = 10; 11.1%), previous participation in CR (n=3; 3.3%), and other reasons (n=9; 10%). Retained participants tended to be older, Caucasian, married/common law, have a higher family income, non-smoker, less likely to be diabetic, and have undergone a PCI procedure (Table 2) . Participants' ages ranged from 33 to 91. The most frequently reported non-white 
Prevalence of MBT practice
Of the 465 participants, 163 (35.1 %) self-reported practising at least one form of MBT in their lifetime. Of the 163 participants, 118 (25.4%) reported participating in such activities at 18-month post-discharge and thus were considered for further analyses. Table 3 presents the types of MBT practised. Other types of MBT included prayer, guided imagery, music, mantra, relaxation therapy, and self-hypnosis. Participants most frequently reported practice of one form of MBT (n = 41; 34.7%), the rest practised more than one type of MBT; the median of the number of MBT practised was 2. Eighty-one participants (68.6%) started practising MBT before their ACS diagnosis. Ninety-five participants (80.5%) had been practising MBT for more than 1 year. MBT was most frequently practised once a day (n = 55; 46.6%), followed by once a week (n=45; 40.7%), and less than once a week (n = 15, 12.7%). The duration of MBT sessions was most frequently less than 1 h (n = 102; 86.4%). Correlates of MBT practice Table 4 illustrates the mean and standard deviation or frequency and percentage of potential correlates by MBT use. t-Tests and chi-square respectively were used to test for significant differences among participants reporting MBT practice versus those not practising MBT. As shown in Table 4 , these bivariate analyses revealed that current MBT practice was significantly related to sociodemographic correlates such as being female, non-white, a non-smoker, and more educated. MBT practice was also significantly related to clinical correlates such as lower body mass index (BMI), haVing comorbidities such as mental/emotional problems. Finally, MBT practice was also significantly related to psychosocial and behavioral correlates such as engaging in more exercise, higher perceived exercise benefits, fewer exercise barriers and a higher exercise benefits-to-barriers ratio. The variable exercise benefits-to-barriers ratio was left out from the logistic regression model to minimize multicollinearity because the two benefit and barrier subscales are the derivations of it. These significant variables were entered into the logistic regression model. As shown in Table 5 , this analysis revealed that being female, being non-white, more educated, a past smoker, engaging in more exercise, and reporting comorbid emotional problems were significantly related to MBT practice (x 2 = 46.36, P::: 0.000).
Discussion
Despite the lack of rigorous research and evidence demonstrating the efficacy of MBT in the secondary prevention of CVD,41.42 35% of cardiac patients reported practising some form of MBT in their lifetime, while 25% of them reported continued or began their MBT practice since their ACS diagnosis. Deep breathing and meditation were the most frequently practised techniques; these represent relaxation rather than somatic forms of MBT. Cl: confident interval; HPLP: health promoting lifestyle profile; EBBS: exercise benefits and barriers scale.
• p<O.05.
Yeh 13 conducted a post hoc analysis of CAM use including herbal products and MBTs in the 2002 U.S National Health Interview Survey. Among 31,044 respondents, 10,572 (33.9%) had CVD. The current non-epidemiological Canadian study focused on ACS patients exclusively, which excluded patients with hypertension, vascular insufficiency, stroke and other heart conditions included in Yeh's study. Both studies adopted a similar definition of MBT, except Yeh's study included biofeedback and energy healing with less than 1%of prevalence, which were not reported by participants in the current study. The demographic characteristics of the cardiac population studied were similar to the current study in terms of age, work status and self-reported health status. Despite these methodological differences, our results generally corroborate those of Yeh and Philips. They reported that 36% of respondents with CVD had used CAM in the previous 12 months, with 18% using herbal products and 17% practising MBT. This was somewhat lower than our findings of 25.4% MBT practice. Our study replicates their findings that deep breathing and meditation were the most commonly used form of MBT among CVD patients. Moreover, Yeh suggested that respondents used MBT for anxiety, depression, stress or emotional health and wellness. We also found that MBT users were more likely to report emotional or mental health problems. Correlates of MBT use found by Yeh were younger age, being female, having completed high school at least, greater annual household income, having a native or Asian ethnocultural background, self-reporting fair or poor health, having health insurance, and using other forms of CAM. Our findings replicate the correlates of female gender, higher education and non-white ethnic background, but did not replicate the correlates of younger age and higher income. Both studies found work status was not a significant correlate of MBT use.
Other previous cardiac studies in the U.S. 19, 20 reported no relationship between the use of CAM and any sociodemographic or clinical (e.g., quality of life) correlates. Sociodemographic correlates in our study (such as female gender and higher education) are consistent with previous studies of healthy and noncardiac patient populations. 22 -26 ,31 However, correlates such as middle-age, higher family income, higher functional status, perceived poorer health, more non-cardiac comorbidities, which are reported in previous research, were not significant in our study.
The greater MBT practice among females and those of a non-white ethnocultural background is noteworthy, given that these cardiac patients are generally less physically active 43 . 44 and have lower participation in CR programs. 45 -47 Increasing the participation of these cardiac patients in physical activity or CR programs is crucial to improve their prognosis, lower their mortality rate, and enhance their overall quality of life. 48 Promoting MBT practice through more somatic forms such as yoga and Tai Chi, where there is more evidence of potential cardiac risk reduction 49 may be warranted; however, more evidence of their effectiveness in this regard is needed.
The greater prevalence of MBT practice among female cardiac patients also implies that introducing MBT within conventional CR may attract this under-represented group to participate. Recent studies report that female cardiac patients desire CR programs with peer group support, more socialization opportunities, varied forms of exercise other than cycling or treadmill walking, and stress management programs. 50 ,51 MBT such as yoga and Tai Chi could be introduced to CR programs to increase social interactions and provide a greater variety of exercise options. Deep breathing and meditation were the most commonly practised forms of MBT in our study, and offering such programming may also enhance CR variety and serve as a stress management tool. Moreover, female cardiac patients often have lower aerobic capacity,52 and prefer not to experience pain or fatigue due to exercise. 53 Unconventional forms of physical activity such as Tai Chi which is shown to be an additional form of aerobic exercise 43 and has low cardio-respiratory requirements 54 and may satisfy these preferences.
Regarding the finding of more comorbid mental and emotional problems such as depression, anxiety, or substance abuse among MBT users, previous research has corroborated that individuals using MBTs tend to be prone to anxiety.27 For instance, the most commonly stated reason for MBT use among cancer patients was to alleviate anxiety, depression, and insomnia. 31 However, the present study did not demonstrate a significant association between anxiety or depressive symptoms and MBT practice, thus the association with mental or emotional problems may imply that the patients who experienced depressive and anxiety symptoms engaged in MBT to reduce this negative affect. While MBT have been shown to alleviate anxiety and depressive symptoms among cardiac patients,42 this potential therapeutic effect deserves further investigation. Nevertheless, the association between comorbid mental health problems and MBT use is noteworthy, given recent research suggesting that depression and anxiety can increase mortality in cardiac patients by two times. 55 Greater exercise behavior was significantly associated with MBT practice. This is consistent with previous research which has shown that users of CAM, including MBT, tended to use exercise to alleviate their health problems. 30 ,31 These results suggest that the practice of MBT does not detract from time spent in more traditional forms of activity. In fact, these results suggest that MBT users perceive physical activity to be a priority for their health. This is encouraging, given low rates of activity in cardiac patients, and the cardiovascular benefits of exercise.
The main limitation of the current study relates to the use of self-report which introduces the potential of a social desirability bias. Furthermore, the generalizability of the results is limited, as there were some differences in characteristics of study participants and non-participants. Finally, given the nature of our study design, no causal conclusions can be drawn.
Conclusion
The prevalent practice of relaxation forms of MBT among patients with ACS deserves more research attention. Women and patients of diverse ethnocultural backgrounds are less likely to access and adhere to CR programs,45-47 but were more likely to practice MBT. Incorporating MBT into CR programs as a complementary physical activity or a component of stress management may attract more patients to participate, and may address the greater emotional distress and lower physical activity among these groups. Given that low levels of physical activity and high rates of emotional distress negatively affect ACS prognosis, 56 use of MBT should be explored as a means to address this excess risk. Future research is needed to examine the therapeutic use and efficacy of MBT as a component in CR.
